Abstract. We calculate some O(α 2 s ) corrections to the JIMWLK kernel in the framework of the light-cone wave function approach to the high energy limit of QCD. The contributions that we consider originate from higher order corrections in the strong coupling and in the density of the projectile to the solution of the classical Yang-Mills equations of motion that determine the Weizsäcker-Williams fields of the projectile. We study the structure of these corrections in the dipole limit, showing that they are subleading in the limit of large number of colours N , and that they cannot be fully recast in the form of dipole degrees of freedom.
Introduction: the wave function formalism and JIMWLK
The study of high gluon density QCD, pioneered in the MV model [1] , has become a fashionable subject both due to its theoretical relevance and to eventual applications to small-x DIS or high-energy nuclear collisions (see the review [2] ). The main outcome of these studies was the JIMWLK equation which controls the evolution of the colour distribution of a hadron with increasing energy. In the last 3 years, the limitations of such evolution equation have become apparent in the form of the discussion of fluctuations and pomeron loops, see the reviews [3] . In all available schemes, a separation of scales is considered between fast partons which act as sources for the classical dynamics of the soft, slow glue. Considering gluon radiation and the arbitrariness of the fast-slow separation led to a renormalization group equation, the JIMWLK equation. A powerful framework to derive this equation, in which its limitations become apparent, is the wave function approach (WFA) [4] which we briefly introduce in this Section, see full details in [4, 5] .
In the WFA the evolution is introduced in the wave function of the projectile scattering off a hadronic target. This wave function is the superposition of fast gluons with k + > Λ. The scattering matrix with the target is the superposition of independent scattering matrices S ab . Then, an average over target configurations is taken,
with W Y [S] the probability density for the target to have a certain configuration of the fields. After a boost Y → Y + δY , the wave functions become 
where b a i depends on z and J L(R) are left (right) colour rotation operators, whose action in the dipole model limit, with the projectile composed of colour dipoles [4] , is illustrated in Figure 1 . With the EOMs solved at lowest order in gρ in the A + = 0 gauge [1] ,
with ∂ i X ≡ ∂ z i ln (|z − x|λ), the JIMWLK evolution equation is obtained [4] . 
First correction from the classical equations of motion
Two limitations of the derivation leading to JIMWLK are apparent: First, Equation (2) is an approximation only valid for a low-density projectile. Second, the solution of the EOMs is done at the lowest order in the density of the projectile, Equation (4) . In this Section we explore the corrections to the latter by going to order g 3 ρ 2 [5, 6] ,
With this expression the expansion of the kernel becomes
whose leading term is the JIMWLK kernel
with the J's and S ab depending on z, and the first correction reads To proceed further we go to the dipole model limit, in which the action of the different terms can be explicitly computed and is illustrated in Figure 2 . With s(x, y) the S-matrix for a dipole, the kernel (8) can be separated [5] into three pieces containing one, two or three active dipoles with the corresponding 1/N suppression factors,
1/N is found to vanish. Thus the solution to next-to-leading order in the EOMs does not yield leading 1/N corrections and, therefore, it does not provide a correction to the BK equation [7] . χ 
